The influence factors on the price of power grid project equipment are complex, as well as the impact of factors on the price, which make it difficult to predict the price of equipment. Consequently, it is necessary to clarify the relationships among the factors. Based on the interpretative structural model (ISM), this paper sorts out the relationship among the factors and constructs the hierarchical structure model of influencing factors. Finally, the deep influence factors, the shallow influence factors and the surface influence factors of price are summarized.
INTRODUCTION
In generally, equipment cost accounts for more than half of the total cost in power grid projects, and equipment prices fluctuate frequently with the market, making the project cost control more difficult. Lu et.al [1] have divided the influence factors of price into policy factors, economic factors and enterprise behavior, but the kinds and relationships of factors are too complex to conducive the equipment price _______________________ Ganggang Liu, Ming Chen. Grid Planning Research Center of Guangdong Grid, Guangdong, China Meiqiong Wu, Honghao Qin, Dongxiao Niu. North China Electric Power University Beijing, China prediction. So clarifying the relationships among the various influencing factors is meaningful, through a comprehensive system analysis method. This research determines the relationships among the factors by using the interpretative structural model, and establishes related adjacency matrix and reachable matrix to form a hierarchy structure model of influencing factors. Finally, the deep influence factors, the shallow influence factors and the surface influence factors of price are summarized, providing a reliable basis for power grid equipment price prediction.
INTERPRETATIVE STRUCTURAL MODEL THEORY
ISM is a kind of model which can resolve the complex system into several subsystems, and construct a multi-level hierarchical structure. The application of ISM is very extensive, since it can transform the fuzzy thoughts into the intuitive and good structure relations. For example, in the electric power field, the ISM has been applied to the demand side management [2] and the economic stability analysis of electric power industry in China [3] . The calculation steps of the ISM are as follows.
Step1. Constructing the consciousness model. The element set
is obtained by analyzing the system and its elements. And then creating consciousness model of elements according to specific issues.
Step 2. Developing adjacency matrix. By judging the binary relation between factors, we can establish the adjacent matrix 
Step 3. Calculating reachable matrix. Reachable matrix M is obtained from formula (1) according to the law of passage characteristics.
Where I is unit matrix, k is the power of matrix. When ( ) 
, and the factors which request this condition are in the same layer. We can represent it with the symbol of L1. The rest can be allocated into the layer of L2,…, Ln.
Step 5. Establishment of hierarchical chart. Based on the reachable matrix M , a hierarchical structure model is established, which is described by multilevel hierarchical directed graph.
CASE ANALYSIS
In this part, 220kV three-phase oil immersed transformer is as an example to explain the interpretation structure model analysis for influence factors on the price of power grid project equipment. Table I , and adjacency matrix A is obtained in Table II . Based on the adjacency matrix A, the reachable matrix M is obtained by Boolean algebra operations, which is shown in Table III . Then, in line with reachable matrix M, Hierarchical reach ability matrix can be programmed by Mat lab software, and the result is displayed in Table IV Primary factors Figure 1 illustrates the structure relation of ten factors. Besides, it reveal that labor cost and raw material prices are the surface factors, directly influencing the price of transformer. In addition, industrial policy and monetary policy can deeply impact the price of transformer, through the impact on regional economic development and inflation degree, to affect the products life cycle, supply and demand, monopoly and bidding ways, ultimately affect the price of transformer.
Industrial policy and monetary policy influence the prices in the macroeconomic aspect of all field. For example, the industrial structure adjustment not only relates to the macro economic growth mode, but also relates to micro employment and disposable income growth, which extremely promote the regional economic growth. When the economic rises, the production cost of transformer equipment have increased, resulting in an increase impact on the price of the transformer. Labor cost and raw material prices have short-term and rapid influence on the price of the transformer by the effect of the production cost, so their impact on prices are the most direct.
CONCLUSION
In depth analysis of the relationship among the factors affecting the price of power grid project equipment, a clearly hierarchical ISM model of influence factors on price is obtained in this research, dividing the deep, shallow and surface influence factors of price. The result shows that reasonable forecasting the price of grid engineering equipment requires not only taking surface influence factors into account, such as raw material prices and labor cost, but considering the shallow and deep influence factors, for instance regional economic development and industrial policy.
